The inability to communicate easily and clearly can have far-reaching debilitating effects, not only in childhood, but throughout a lifetime. The aim of this study was to determine the prevalence of stuttering, voice disorder, and speech sound disorders in Persian preschoolers in Shahrekord, Iran. Information about 1,387 children ages 5 to 6 was obtained via face-to-face screening and assessment. The total prevalence of speech disorders was 17.1%. The prevalence of stuttering was 1.5%, while 13.4% had a speech sound disorder, and 2.2% had voice disorder. The prevalence of stuttering was higher in males (2.2%) than females (0.7%); of speech sound disorders was higher in males (17.4%) than females (9.1%); and of voice disorder was higher in males (2.6%) than females (1.6%). The prevalence of stuttering and speech sound disorder was significantly different according to gender and positive family history. The prevalence figures revealed that a considerable number of preschoolers with speech disorders were missed in parents' and teachers' reports. Those children required more intensive communication support than they were receiving. Therefore, classroom teachers should work with speech and language pathologists to identify and assess preschoolers with communication disorders, and to develop intervention strategies.
Determining the prevalence of communication disorders in children is important, both for planning appropriate interventions for affected children, and for proving the effectiveness of those interventions. Here, prevalence is defined as the "proportion or percentage of cases in a given population at a specified time" (Law, Boyle, Harris, Harkness, & Nye, 2000, p. 166) . Because the inability to communicate easily and clearly can have a debilitating effect on an individual's social and emotional well-being, not only in childhood, but in adulthood as well (Baker & Cantwell, 1987) , early identification of speech and language disorders and timely intervention are needed if the negative consequences of these disorders are to be averted (Ramey & Campbell, 1984) . As young children go about their lives with their families, in their day care centers or schools, and in their communities, the adequacy of their speech and language skills determines whether they can communicate effectively with adults and peers (Harrison, 2007) . As McKinnon, McLeod, and Reilly (2007) pointed out, "Defining and describing communication disorders remains an inexact science because we lack clear and empirically derived definitions, cut-off points, and classification systems." (p. 5). Consequently we lack a robust evidence base for identifying and managing speech and language disorders (Reilly, Douglas, & Oates, 2004) . However, it is clear that pre-school intervention is needed, as lifelong problems can result when childhood speech and language disorders are not addressed (Law, Boyle, Harris, Harkness, & Nye, 1998) .
Stuttering is a speech disorder that affects the rhythm and the continuous flow of speech. Its manifestations include "repetitions of syllables, part or whole words or phrases; prolongation of sounds; or blocking of sounds" (Craig & Tran, 2005, p.41) . Yairi and Ambrose's (2005) screening study of more than 3,000 preschool children revealed a 2.43% stuttering prevalence with no racial or ethnic differences. Karbasi, Fallah, and Golestan (2010) reported an estimate of 1.2% for stuttering in Persian primary school students. The prevalence of stuttering may vary greatly by age group, "from a high of approximately 1.4% for children 2 to 10 years of age to a low of roughly 0.37% for adults 51 years or older" (Johnson, 2007, p. 5) . Soleimani, Mohammadi, Khasaei, and Ertiahi (2010) did not find any cases of stuttering in their study of 600 Iranian primary school children. McKinnon, McLeod, and Reilly (2007) provided a somewhat lower estimate of 0.33% for stuttering in children from kindergarten to Grade 6. Johnson (2007) noted that:
Stuttering often develops in the preschool years and may resolve spontaneously, but may also persist throughout the lifespan. Individuals who stutter may be subject to negative stereotypes and be restricted in their social and vocational activities (Kroll & Beitchman, 2005) . (p. 6).
As Hooper (2004) explains, "According to Ramig and Verdolini (1998) , voice disorders are generally characterized by an abnormal pitch, loudness, and/or vocal quality resulting from a disordered laryngeal, respiratory, and/or vocal tract functioning" (p. 320). Karbasi et al. (2010) reported a prevalence of 0.47% for voice disorder in Persian primary school students. Boone and McFarlane (2000) stated that about 7% of school-aged children experience continuing voice disorders; other studies estimate 6% to 10% (Boyle, 2000) . Soleimani et al. (2010) obtained an estimate of 1.1% for voice disorder in Iranian primary school children. In an evidence-based study that reviewed the different methods used to describe voice disorders, Oates (2004) emphasized that confusion with regard to etiology and diagnosis makes prevalence studies more difficult.
Young children may exhibit problems in learning to pronounce various speech sounds correctly. A speech sound disorder (SSD) does not usually have an identifiable cause, such as a sensory (e.g., hearing), structural (e.g., cleft palate), or neurological (e.g., cerebral palsy) problem. As Johnson (2007, p.4) noted, "Children with speech sound disorders show a slowed rate of speech acquisition, but often follow a relatively typical sequence of sound development (Shriberg & Kwiatkowski, 1994) ". Bowen (2011) stated that: Dodd (1995 Dodd ( , 2005 proposed a model with psycholinguistic underpinnings that is based primarily on linguistic profiling and speech subtypes. In it, specific speech subtypes are matched to discrete areas of psycholinguistic difficulty or breakdown that are "testable" or "differentially diagnosable". It embraces four subtypes that can occur at any age or stage of speech development, plus CAS [Childhood Apraxia of Speech]. They are: Phonological delay … Consistent deviant phonological disorder … Inconsistent Speech Disorder … Articulation disorder … Childhood Apraxia of Speech. (section 4). Foy and Mann (2012) suggested that students with SSD are also at risk for reading disorders, while Skebo et al. (2013) , under the subheading Reading Skills and Students with SSD, noted that "these students may have difficulty forming the phonological representations needed to acquire the speech sound system for spoken language and later for decoding (Lewis, Avrich, Freebairn, Hansen, et al., 2011) ". The majority of children (75%) referred to speech and language pathologists (SLPs) for assessment have speech impairment (i.e., SSD; Mullen & Schooling, 2010) . Drawing on Law et al.'s (2000) summary of pre-1997 prevalence studies of speech sound disorders, Johnson (2007) noted that there were "no studies for children younger than age 5. Median estimates of prevalence for 5-, 6-, and 7-year old children were as low as 2.3% and as high as 14.5%, probably reflecting the varied methods for identifying cases." (p. 4). Campbell et al. (2003) reported a prevalence of 15.6% for SSD in 3-year-old children in a large, diverse community sample. Shriberg, Tomblin, and McSweeney (1999) obtained an estimate of 3.8% for 6-year-olds. Karbasi et al. (2010) reported an estimate of 13.8% for SSD in primary school students in Yazd, Iran. As noted by Johnson (2007) , " McKinnon, McLeod, and Reilly (2007) used a conservative identification procedure that yielded an overall prevalence of 1.06% for SSD in 10,425 Australian school children from kindergarten to grade six." According to Shriberg et al. (1994) , "The lower prevalence rates at older ages are consistent with evidence that SSD may resolve over time" (p. 4). Soleimani, Mohammadi, Khasaei, and Ertiahi (2010) reported a prevalence of 10% for articulation disorders in primary school children in Kermanshah, Iran.
To obtain accurate prevalence data for a particular speech disorder requires both an accepted definition of the disorder and a reliable method of diagnosis (Law et al., 2000) . As Johnson (2007) notes, "Lifespan prevalence data are valuable in understanding the natural history, course, and prognosis of these disorders. Prevalence estimates also allow for assessment of possible risk and protective factors." (p. 2). Ultimately, we need accurate prevalence figures across the lifespan for speech disorders. McLeod and Harrison (2009) 
stated that:
Identification of children with speech and language impairment becomes particularly critical around age 4-5 years, when parents and teachers consider their children's readiness for formal schooling. When able, diagnosis and intervention by a speechlanguage pathologist (SLP) is also sought at this time to ensure that the children will be maximally successful in their future educational and social endeavours. (p. 1214)
The current study presents prevalence data for stuttering, voice disorder, and SSD and its subtypes in Persian-speaking preschoolers in Shahrekord, Iran, where most of the 380,000 inhabitants use Persian as their common language. Knowing the prevalence of preschoolers with speech disorders will assist with the planning of early intervention programs in Iran.
Method

Participants
A total of 1,387 children, 706 boys (50.9%) and 681 girls (49.1%), were recruited as participants using a census method. These children participated in a descriptive cross-sectional study in Shahrekord in 2015. Data collection was conducted over a period of four months, from October to January. The children were from 34 preschool centers and ranged in age from 5 years and 2 months to 6 years and 3 months, with the majority (97%) being between 5 years and 3 months and 6 years. The males and females did not differ by age. None of the children were on medications when they were tested, and all had met developmental milestones at age-appropriate levels. Children who had been diagnosed with other disorders such as hearing loss, mental retardation, neurological deficits, visual and physical impairments, and attention deficit hyperactivity disorders were excluded from the study. The parents and guardians of all the children had previously given consent for the records to be used for research purposes. The following information was collected for each child: date of birth, gender, birth order, maternal education level, hand dominance, and positive family history for speech disorders.
Procedures
Data collection was conducted with face-to-face screening and diagnostic tests. During screening, the children were asked to describe what was happening in three picture stories, and to read a poem that they had learned. Each of the three stories had four sequential pictures, taken from books for children ages 5 to 6. This screening tool was administered directly to each child during a 30-minute screening session. After screening, all children who showed signs of stuttering, voice disorder, or SSD were assessed by an SLP. The SLP used the Persian version of the Stuttering Severity Instrument-3 (SSI-3) for children who might stutter, the Persian Phonetic Information Test for children who might have SSD, and the Persian version of the Consensus Auditory-Perceptual Evaluation of Voice (CAPE-V) for children who might have a voice disorder.
The SSI-3 is one of the most reliable tools for measuring stuttering. Bakhtiar, Seifpanahi, Ansari, Ghanadzade, and Packman (2010) assessed the reliability of the SSI-3 for preschool Persian-speaking children who stutter. The Persian translation of SSI-3 has acceptable interjudge and intrajudge reliability (Bakhtiar et al., 2010) . The SSI-3 comprises three weighted sections: (a) frequency, (b) duration, and (c) physical concomitants. A conversation of at least 300 syllables between each child suspected of having a speech disorder and his or her parent or guardian was recorded. The SLP then observed these videos to determine each child's actual frequency of stuttering. To obtain the duration score, at least 10 instances of stuttering were timed with a stopwatch to the nearest tenth of a second, and the duration of the longest three events was averaged. The last section required the SLP to rate each child on the presence of nonspeech behaviours: (a) distracting sounds, (b) facial grimaces, (c) head movements, and (d) movements of extremities. The SLP rated each observed behaviour on a 5-point scale ranging from 0 (none) to 5 (severe and painful-looking). The scores from the three subsections were totalled to create an overall score for each child.
The SLP used the Persian Phonetic Information Test to detect disordered pronunciation of sounds in preschoolers suspected of having SSD. The 2013 study by Ghasisin, Ahmadi, Mostajeran, Moazam, and Derakhshande showed that the phonetic test meets validity and reliability requirements and is sufficiently accurate to be used in the diagnosis and assessment of SSD in children. A booklet of pictures is used for the Phonetic Information Test. The SLP and the child sat in a calm environment, and the SLP asked the child to name the pictures. The child's speech samples were recorded and then assessed by the SLP.
In order to diagnose voice disorder in suspected preschoolers, the SLP used the Persian version of CAPE-V, which was assessed for validity and rater reliability by Salary Majd et al. in 2013. The SLP recorded voice samples of the child repeating six Persian sustained vowels, repeating six specially designed sentences, and conversing. The first task was for the child to say each vowel in his or her typical voice as steadily as possible until asked to stop, normally within 3 to 5 seconds. This was repeated three times. In the second task, the child either read the sentences one at a time from flash cards, or, if reading was a problem, the SLP read the sentence and the child repeated it. In the third task, the child responded to questions asked by the SLP, with the aim of having at least 20 seconds of speech to analyze. A score was then given for each vocal attribute.
Data Analysis
Data were analyzed using the Statistical Package for the Social Sciences (SPSS), Version 16.0. Descriptive statistics were used to determine the prevalence of speech disorders as recorded via direct assessments. A chi-square test was used for data analysis of qualities variables representing qualities. We considered differences significant at p < 0.05.
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Results
Overall, 21 children were identified as stuttering, 186 were identified as having SSD, and 30 were identified as having voice disorder (see Table 1 ). The combined prevalence of speech disorders in this population was estimated to be 17.1%. 
The Impact of Variables on Prevalence Figures
Gender. Table 2 shows the prevalence of speech disorders by gender, with 11.5% of males and 5.5% of females having speech disorders. The pattern of prevalence of stuttering and SSD differed significantly according to gender, with a higher prevalence of stuttering (p = .025) and SSD (p < .001) in males than in females. There was no statistically significant difference in prevalence of voice disorder between males and females (p = .204). Subtypes of SSD. Table 3 shows the prevalence of different subtypes of SSD. The most common subtype was articulation disorder (AD; 7.6%). Children with AD were unable to produce alveolar, bilabial, and glottal phonemes, most commonly in the pronunciation of /s/ and /z/ sounds (7.2%) and least commonly in the pronunciation of bilabial and glottal sounds (0.1%). Another subtype of SSD identified was phonological delay (PD; 5.8%). Children with PD had phonological processes characteristic of children younger than their age. Positive family history. Table 4 shows the prevalence of speech disorders by positive family history (PFH). The prevalence of stuttering and SSD was higher in children who had a positive family history for these disorders compared with all other children (p = .000). Maternal education level. Table 5 shows the prevalence of speech disorders by maternal education level. The maternal education level did not make a significant difference in the prevalence of speech disorders. Hand dominance. Table 6 shows the prevalence of speech disorders by hand dominance. Statistically, the frequency of speech disorders was not related to hand dominance. Birth order. Table 7 shows the prevalence of speech disorders by birth order. Statistically, the frequency of speech disorders was not related to birth order. 
Discussion
It is important to note that a large proportion of preschool children in Iran have speech disorders, which may be associated with adverse, long-term outcomes that impact on individuals, families, and communities. According to McLeod and Harrison (2009): Considerable variability has been noted in studies of prevalence in speech [disorders] … The reasons for this variability include the definition of what constitutes a case, the severity and type of communication impairment that is included in the definition, the nature of the surveyed population, and differences in methodological procedures (Law et al., 2000; Pinborough-Zimmerman et al., 2007) . Researchers have relied on three primary diagnostic methods: parent report, teacher report, and direct assessment by an SLP or trained research assistant. (p. 1214)
The aim of the current study was to determine the prevalence of stuttering, voice disorder, and SSD in 1,387 preschoolers by direct assessment. The prevalence of speech disorders in this population was estimated to be 17.1%, which was higher than in investigations reported by Karbasi et al. (2010) on primary school students in Yazd, Iran (14.8%) and by Soleimani et al. (2010) on primary school children in Kermanshah, Iran (11.2%). A large part of this difference is due to the higher prevalence of lisp disorder (a subtype of articulation disorders that is characterized by bad pronunciation of /s/ and /z/ sounds) in the current study (7.2%). Another major difference is related to the higher prevalence of voice disorder among the children in the current study (2.2%). More detailed research would be required to determine whether cultural and regional differences or other factors are causing the higher prevalence of lisp disorder and voice disorder.
The total prevalence of speech disorders found in our study (17.1%) was higher than that found in three Australian studies: Jessup, Ward, Cahill, and Keating's 2008 American 8-year-olds. One probable reason for the higher prevalence in the current study is the differing methodologies employed. Typically, studies that use parent or teacher reports only (e.g., Keating et al., 2001) , teacher reports followed by direct assessment (e.g., McKinnon et al., 2007) , or telephone surveys (e.g., United States Department of Health and Human Services, 2003) will report lower prevalence figures than studies that use only face-to-face screening and assessment (e.g., the current study). Another likely reason for the higher prevalence figure in the present investigation is the age range of the children. The present study has much in common with the 2001 study by Okalidou and Kampanaros that reported the prevalence of communication disorders in children in Greece to be 14.4% to 18.7%. Both studies collected data on a nearly equal number of children: the Okalidou and Kampanaros study reported on 1,113 children; the present study on 1,387 children. The children in Okalidou and Kampanaros' study were slightly younger (kindergarten children) than those in the present study (preschoolers, aged approximately 5 to 6). In the present study, no significant association was observed between speech disorders and maternal education level, hand dominance, or birth order (Tables 5, 6 , and 7); this finding agrees with the findings reported by Karbasi et al. (2010) .
Overall, the estimated prevalence of specific speech disorders in the present study was higher than that of many previous investigations. The estimated prevalence of stuttering in the present study was 1.5%. This is higher than the prevalence reported by Craig and Tran' (Table 4) ; this finding corresponds with the studies of Kraft and Yairi (2011) and Karbasi et al. (2010) . In the present study, the estimated prevalence of voice disorders (2.2%) was lower than the reported prevalence from Akif Kilic, Okur, Yildirim, and Delage's 1980 study. Again, these discrepancies may be due to differing methodologies employed and the age ranges of the participants. The prevalence of SSD was higher in children with a positive family history for this disorder compared with all other children (Table 4) ; this finding agrees with previous investigations by Campbell et al. (2003); Fox, Dodd, and Howard (2002); and Harrison and McLeod (2010) . There are well-recognized differences in the reported incidence of stuttering at different ages, with a higher prevalence rate (1.44%) reported for younger children, and a lower rate (0.53%) for adolescents (Craig, Hancock, Tran, Craig, & Peters, 2002) . Data from longitudinal and cross-sectional studies suggest that SSD and stuttering decrease with age (Yairi et al., 2005) . Studies that have acknowledged the decreasing incidence of communication disorders with age include Craig and Tran, 2005; Keating et al., 2001; Harasty and Reed, 1994; and Kirkpatrick and Ward, 1984. In the present study, the ratio of males to females with SSD was 2.04:1. This significantly higher prevalence of SSD in males is similar to the findings of other studies of (a) the prevalence of SSD: Keating et al., 2001; Beitchman et al., 2001; Aithal et al., 1985; (b) the age of acquisition of speech sounds: Dodd, Holm, Hua, and Crosbie, 2003; McCormack, Harrison, McLeod, & McAllister, 2011; Smit, Hand, Frelinger, Bernthal, & Bird, 1990; the risk factors for SSD : Campbell et al., 2003. In this study, the ratio of males to females with stuttering was 3.2:1. This result was within the range of results reported by Bloodstein's 1995 summary of studies, with ratios from 2.2:1 to 6.3:1; and lower than McKinnon et al.'s (2007) ratio of 7.5:1. There are many reports in the literature of gender differences in development, with an increase in major psychosocial differences emerging with increasing age (e.g., Prior, Smart, Sanson, & Oberklaid, 1993) .
Conclusion
To summarize, 13.4% of the 1,387 preschoolers in this study were identified as having SSD, 2.2% were identified as having voice disorder, and 1.5% were identified as having a stutter. Identification occurred initially via face-to-face screening and was confirmed by evidence from speech-language pathology reports. The pattern of prevalence of stuttering and SSD was significantly different according to gender and positive family history. Birth order, maternal education level, and hand dominance made no significant difference to the pattern of prevalence across the three speech disorders. The data revealed that many preschoolers with speech disorders required more intensive communication support than they were receiving. Classroom teachers should work in consultation with speech and language pathologists to identify and assess preschoolers with communication disorders and to develop intervention strategies. As well, any collaborative team working on constructing educational programs for children with speech disorders in the wider educational community would benefit greatly from the inclusion of a speech and language pathologist.
